6                                             ON  THE MAINTENANCE  OF
For the sake of distinctness it will be well to repeat here that
[0] = c' - ©0)        [- 1] = (c - 2)' - ©„,        [1] = (o + 2)2 - @0> Substituting these values in (25), Mr Hill obtains
(c2 - ©0) {(c2 + 4 - ®0)2 - 16c2} - 20!* {c2 + 4 - @0j = 0, and neglecting the cube of (c2 — ©0), as well as its product with ©j2,
(c2 - ©0)2 + 2 (@0- 1) (c2- @0) + ©z2 = 0 ; and from this again
[142
l)2-©!2] ......................... (26)
It appears, therefore, that c is real or imaginary according as (©0 - I)9 is greater or less than ®!2. In the problem of the Moon's apse, treated by
Mr Hill,
®0 = 1-1588439,           ©! = - 0-0570440 ;
and in the corresponding problem of the node, investigated by Prof. Adams,
©o = l-m04,449'73,149, ®l = 0-01261,68354,6.
In both these cases the value of c is real, though of course not to be accurately determined by (26).
Mr Hill's results are not immediately applicable to the acoustical problem embodied in (1), in consequence of the omission of Ic, representing the dissipation to which all actual vibrations are subject. Tho inclusion of this terra leads, however, merely to the substitution for (c + 2n)2 — ®fl in (8) of
(c + 2w)2 - Zik (G + 2n) - ©0 ;
so that the whole operation of k is represented if we write (c — ik) in place of c, and (®0-/c2) in place of ©„.    Accordingly
cos TT (c - ik) = 1 - v'(°)> ........................ (27)
V'(0) differing from  v(0) oruy ^v the substitution of ©(, — /c2 for 00, If 1— v'(0) lies between +1, (c — ik} is real, so that
c = ik ± a + 2»i ............................... (28)
In this case both solutions are affected with the factor e~kt, indicating that whatever the initial circumstances may be, the motion dies away,
It may be otherwise when 1 — v'(^) ^es beyond the limits ±1. In the case of most importance, when ©0 is nearly equal to unity, 1— v'(0) is algebraically less than — 1. If
cosw/S = -H- v'(°).   ........................ (29)
we may write                      c = 1 +i(k ± y3)+ 2r* ......................... (30)he expression
